DIAMINOSTILBENE DERIVATIVES 



FIELD OF THE INVENTION 

The present invention relates to a 4 , 4 1 -bis (1, 3 , 5- 
triazinylamino) stilbene-2, 2 » -disulfonic acid derivative 
which is favorably employable in an aqueous fluorescent 
brightening solution, an aqueous photographic silver ha- 
lide emulsion, an aqueous solution for processing a pho- 
tographic silver halide -containing material. The inven- 
tion further relates to use of the 4, 4 1 -bis (1, 3 , 5-tri- 
azinylamino) stilbene-2 , 2 1 -disulfonic acid derivative for 
brightening a variety of materials with fluorescence. 

BACKGROUND OF THE INVENTION 

Tamehiko Noguchi describes in Journal of Society of 
Organic Synthetic Chemistry (Yuki Gosei Kagaku Kyoukai- 
shi) , vol.19, p. 920 (1961) and vol.20, p. 64 (1962) that 
4,4' -bis (1, 3, 5-triazinylamino) stilbene-2, 2 ' -disulfonic 
acid derivatives are useful as fluorescent brightening 
agents. 

United States Patents No. 2,875,058, No. 2,933,390, 
and No. 2,945,762 describe 4, 4 1 -bis (1, 3, 5-triazinyl- 
amino) stilbene-2 , 2 1 -disulfonic acid derivatives are em- 
ployable as additives for a photographic silver halide 
emulsion. 

German Patent (DE) No. 1,945,316 discloses 4,4' -bis-. 
(1, 3, 5-triazinylamino) stilbene-2, 2 1 -disulfonic acid de- 
rivatives which show high fluorescent brightening effect 
on cellulose fibers. The disclosed derivatives have a 
sulfoethylamine substituent group on the 2 -position of 
its triazine ring and additionally a morpholine or alkan- 
olamine substituent group on the 4 -position. Examples of 
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the alkanolamines are monoethanolamine, methylethanol- 
amine/ diethanolamine , isopropanolamine, and diisopropan- 
ol amine . 

The 4,4 ' -bis (1, 3 , 5-triazinylamino) stilbene-2 , 2 ' - 
5 disulfonic acid derivatives to be employed in the form of 
aqueous solutions such as photographic silver halide 
emulsions and aqueous solutions for processing photo- 
graphic silver halide -containing material are preferably 
well soluble in water or an aqueous solution. In more 

10 detail, the derivatives should be rapidly dissolved in an 
aqueous medium and then should be hardly deposited during 
the storage of the aqueous solution. 

Japanese Patent Provisional Publications No. 6- 
329,936 and No. 6-332,127 disclose 4 , 4 1 -bis (1, 3 , 5-tri- 

15 azinylamino) stilbene-2, 2 1 -disulfonic acid derivatives 
which are employable as fluorescent brightening agents 
for an aqueous solution for processing photographic sil- 
ver halide material. The disclosed derivatives have high 
solubility in the aqueous solution and are hardly depos- 

20 ited even when the processing solution is kept at low 

temperatures. The latter 6-332,127 publication indicates 
that a preferred compound is such derivative that the 
triazine ring is substituted on its 2 -position with 
ethylamine having a sodium sulfonate salt [therefore, 

25 four sodium sulfonate groups are introduced into the 
derivative] and further substituted on its 4 -position 
with an alkanolamine (e.g., 2-methyethanolamine) . 

SUMMARY OF THE INVENTION 

30 

According to the studies of the present inventors, 
the known 4, 4 1 -bis (1, 3 , 5-triazinylamino) stilbene-2, 2 ■ - 
^ disulfonic acid derivatives do not show satisfactory 
solubility in an aqueous medium from the viewpoints of 
35 practical use of the fluorescent brightening agent. 

It is an object of the present invention to provide 
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4, 4 1 -bis (1,3, 5-triazinylamino) stilbene-2, 2 1 -disulfonic 
acid derivatives which show increased solubility in an 
aqueous medium. 

As a result of further studies performed by the 
5 inventors, it has been discovered that the desired high 
solubility is attained by introducing into the 4 -position 
of the triazine ring of the 4 , 4 ' -bis (1, 3 , 5-triazinyl- 
amino) stilbene-2, 2 1 -disulfonic acid derivative an amino 
group having an alkylene substituent of 2 to 8 carbon 
10 atoms in which the alkylene substituent has a hydroxyl 

group or a hydroxyalkyl group of 1 to 3 carbon atoms as a 
substituent or has an intervening ether bonding. 

Accordingly, the present invention resides in a 
! J ! 4 , 4 1 -bis (1,3, 5-triazinylamino) stilbene-2 , 2 1 -disulfonic 
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15 acid derivative having the following formula (1) 



n 20 



ul R 11 R 1 * 

NCH 2 CH 2 S0 3 M SO a M NCH 2 CH 2 S0 3 M 

N ?J^ HH Lf- CH=CH - < Lr NH i^ N 

R 21 — N SO3M /N-L^-CHgOH 

L 1 — CH 2 OH N R22 

(1) 

in which 

each of R 11 and R 12 independently is a hydrogen atom, 
25 an alkyl group having 1 to 20 carbon atoms, or an alkyl 
group having 1 to 20 carbon atoms which has one or more 
substituents selected from the group consisting of hy- 
droxyl, sulfo, and alkoxy; 

R 21 is a hydrogen atom, an alkyl group having 1 to 20 
30 carbon atoms, an alkyl group having 1 to 20 carbon atoms 
which has one or more substituents selected from the 
group consisting of hydroxyl, sulfo, and alkoxy, an aryl 
group having 6 to 20 carbon atoms, an aryl group having 6 
to 20 carbon atoms which has one or more substituents 
35 selected from the group consisting of hydroxyl, carboxyl, 
alkyl, or alkoxy, or, a group represented by the formula 



of -L^-CHjOH wherein L 1 is an alkylene group having 2 to 8 
carbon atoms which has one or more substituents selected 
from the group consisting of hydroxyl and hydroxylalkyl 
having 1 to 3 carbon atoms or which has an intervening 
ether bonding; . 

R 22 is a hydrogen atom, an alkyl group having 1 to 20 
carbon atoms, an alkyl group having 1 to 20 carbon atoms 
which has one or more substituents selected from the 
group consisting of hydroxyl, sulfo, and alkoxy, an aryl 
group having 6 to 20 carbon atoms, an aryl group having 6 
to 20 carbon atoms which has one or more substituents 
selected from the group consisting of hydroxyl, carboxyl, 
alkyl, or alkoxy, or a group represented by the formula 
of -L 2 -CH 2 OH wherein L 2 is an alkylene group having 2 to 8 
carbon atoms which has one or more substituents selected 
from the group consisting of hydroxyl and hydroxylalkyl 
having 1 to 3 carbon atoms or which has an intervening 
ether bonding; and 

M is a hydrogen atom, an alkali metal atom, an alka- 
line earth metal atom, ammonium group, or pyridinium 
group . 

The 4,4 ' -bis (1,3, 5-triazinylamino) stilbene-2,2 1 - 
disulfonic acid derivatives of the invention is included 
in the general formula (SR) of the diaminostilbene com- 
pound for fluorescent brightening agent which is dis- 
closed in the aforementioned Japanese Patent Provisional 
Publication No. 6-332127. However, the specifically de- 
fined 4,4' -bis (1,3, 5-triazinylamino) stilbene-2,2 1 - 
disulfonic acid derivatives of the invention are not 
described in the publication. 

The present invention further resides in an aqueous 
solution containing a 4 , 4 ' -bis (1,3, 5-triazinylamino) - 
stilbene-2,2 1 -disulfonic acid derivative of the above- 
mentioned formula (1) . 

The invention furthermore resides in a method of 
brightening a surface of material with fluorescence; which 
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comprises applying a 4 , 4 ' -bis (1, 3 , 5-triazinylamino) - 
stilbene-2, 2 ' -disulfonic acid derivative of the formula 
(1) onto the surface of material. 

DETAILED DESCRIPTION OF THE INVENTION 

The 4,4' -bis (1,3, 5-triazinylamino) stilbene-2 , 2 ' - 
disulfonic acid derivatives of the invention is repre- 
sented, as mentioned above, by the following formula (1) 



R11 R12 
NCH 2 CH 2 S0 3 M S0 3 M NCH 2 CH 2 S0 3 M 

R 21 -N S0 3 M n _ L 2_ch 2 OH 

m 15 U— CH 2 OH R 22 

(1) 



I In the formula (1) , an alkyl group for R 11 and R 12 has 

1 to 20 carbon atoms, preferably 1 to 8 carbon atoms, 
I more preferably 1 to 4 carbon atoms. The alkyl group can 

I 20 be a straight chain alkyl group, a branched chain alkyl 
{ group, or a cyclic alkyl group. The alkyl group can have 

J one or more substituent groups. Examples of the substi- 

tuent groups include a hydroxyl group, a sulfo group, and 
an alkoxy group. The alkoxy group preferably has such 
25 alkyl group as mentioned above. 

Examples of the alkyl groups for R 11 and R 12 include 
methyl, ethyl, n-propyl, isopropyl, n-octyl, 2-hydroxy- 
ethyl, 3-hydroxypropyl, 2 -hydroxypropyl , 2-sulfoethyl, 2- 
methoxyethyl , 2 - ( 2 -hydroxyethoxy ) ethyl , 2 - [2 - ( 2 -hydroxy- 
30 ethoxy) ethoxy] ethyl, and 2- (2- [2- (2 -hydroxyethoxy) - 
ethoxy] ethoxy) ethyl . 

Each of R 11 and R 12 preferably is hydrogen, methyl, 
ethyl, n-propyl, n-butyl, or 2-sulfoethyl, and more pre- 
ferably hydrogen, methyl, ethyl, or 2-sulfoethyl. Most 
35 preferred is hydrogen or atom. 

Examples of the alkyl groups for R 21 and R 22 are those 



described hereinbefore for R 11 and R 12 . Preferred examples 
of R 21 and R 22 include hydrogen, methyl, ethyl, n-propyl, 
isopropyl, 2-hydroxyethyl, 3 -hydroxypropyl , 2 -hydroxy- 
propyl , 2,3 -dihydroxypropyl , 2 - sulf oethyl , 2 - (2 - hydroxy - 
ethoxy) ethyl, and 2- [2- (2-hydroxyethoxy) ethoxy] ethyl . 
More preferred examples include hydrogen, methyl, ethyl, 
isopropyl, 2-hydroxyethyl, 2-hydroxypropyl, 3 -hydroxy- 
propyl , 2,3 -dihydroxpropyl , and 2 - ( 2 -hydroxyethoxy ) ethyl . 
Most preferred are hydrogen and methyl. 

The aryl group for R 21 and R 22 has 6 to 20 carbon 
atoms, preferably 6 to 10 carbon atoms, more preferably 6 
to 8 carbon atoms . The aryl group can have one or more 
substituents. Examples of the substituents include a hy- 
droxyl group, a carboxyl group, an alkyl group, and an 
alkoxy group. The alkyl group and alkoxy group of the 
substituent can be the same as those described hereinbe- 
fore for R 11 and R 12 . Examples of the substituted and 
unsubstitued aryl groups for R 21 and R 22 include phenyl, 
naphthyl , 4 - hydr oxypheny 1 , 3,5 -dicarboxyphenyl , 4 - 
methoxyphenyl , and 3-isopropylphenyl . The aryl group 
preferably is phenyl or 4 -hydr oxypheny 1 . 

The alkylene group for L 1 and L 2 is an alkylene group 
having 2 to 8 carbon atoms which has, as a substituent, a 
hydroxy 1 group or a hyroxyalkyl group having 1 to 3 car- 
bon atoms. Otherwise, the alkylene group has an ether 
bonding which intervenes the alkylene chain at an option- 
al position. 

Preferred examples of the alkylene group for L 1 and 
Li 2 include those of the following formulas 1) to 5) : 



2) 



3) 



OH 
— CH 2 CH— 



OH 



i 



CH 2 OH 
— CH 2 CH-CH— 
OH 



4) 



5) 



OH OH OH OH 
-^H 2 -CH^H-CH-CH— 



CH 2 CH 2 OH 
— CH 2 CH— 



More preferred are those of the above-mentioned 
formulas 1) to 4), namely, alkylene groups having one or 
more hydroxy 1 substituent groups. Most preferred are 
those of the formulas 1) and 4) . 

Other preferred examples of the alkylene group for L 1 
and L 2 include that represented by the following formula 



in which n is an integer of 1 to 3, preferably 1 or 2 . 
Most preferably, n is 1. 

In the formula (1) , M is a hydrogen atom, an alkali 
metal atom, an alkaline earth metal atom, ammonium group, 
or pyridinium group. Examples of the alkali metal atoms 
include Li, Na, K, Rb, Cs, and Fr. Examples of the alka- 
line earth metal atoms include Ca, Sr, Ba, and Ra. Pre- 
ferred are Na and K. Examples of the ammonium groups 
include triethylammonium and tetrabutylammonium. 

Representative examples of the formula (1) of the 
invention are illustrated below: 



(2) : 



- (CH 2 CH 2 0) n CH 2 - 



(2) 
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1-1 



NHCH 2 CH 2 S0 3 Na 




NHCH 2 CHCH 2 OH SO a Na 
OH 



S0 3 Na NHCH 2 CH 2 S0 3 Na 

/=\ N =\ 
H=CH-<^J>-NH-<s N 



NHCH 2 CHCH 2 OH 
OH 



1-2 
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-H 3 C-N 



NHCH 2 CH 2 S0 3 K sOgK ,NHCH 2 CH 2 S0 3 K 

y N >- NH -^^ H=cH -O^NH-<r J ' 



hi 



CH 2 CHCH 2 OH 
OH 



SQ 3 K 



N-CH 2 CHCH 2 OH 
H 3 C 6 H • 



|4-3 



!:NHCH 2 CH 2 S0 3 Na 

NCH 2 CH 2 OH S0 3 Na 
CH 2 CHCH 2 OH 
OH 



S0 3 Na 

>Lv N=< 
H=CH-<v))-NH-^ ^ N 



,NHCH 2 CH 2 S0 3 Na 



NCH 2 CH 2 OH 
CH 2 CHCH 2 OH 
OH 



1-4 

NHCH 2 CH 2 S03Na 
)=-N 

N NH— < v />— CH=CH 



S0 3 Na 




NHCH 2 CH 2 CHCH 2 OH 
OH 



S0 3 Na 



NHCH 2 CH 2 S0 3 Na 
N-=/ 

NH—(x N 
N — ^ 

NHCH 2 CH 2 CHCH 2 0H 
OH 
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SQ 3 Na 



NHCH 2 CH 2 S0 3 Na __„.._ ^ 

N SQ 3 Na 



NHCH 2 CH 2 S0 3 Na 



CH 2 CH 2 CHCH 2 OH 
OH 




N-CH 2 CH 2 CHCH 2 OH 
OH 
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NHCH 2 CH 2 S0 3 Na 
N 



Sp 3 Na 



NHCH 2 CH 2 S0 3 Na 



pi CH 3 CHCH 2 OH 



OH 



NCH 2 CHCH 2 OH 

CH 3 CHCH 2 ° H 
OH 



NCH 2 CHCH 2 OH S0 3 Na 



U j 
ill 
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NHCH 2 CH 2 S0 3 K S0 3 K 

N S0 3 K 
/CH 2 CHCH 2 OH \ 
\ OH /a 




NH0H 2 CH 2 SO 3 K 

NH— <n N 
N — ^ 

N-/CH 2 CHCH 2 OH ) 
^ OH ' 2 
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NHCH 2 CH 2 S0 3 H 
N /)— NH 



SOoH 



jMoH 
N-CH 2 CHCH 2 OH 

CH 2 CH 2 CH 2 OH 




CH=CH- 




SCH 



4 N 



Q 



NHCH 2 CH 2 S0 3 H 
N=< 3 
NH— {\ N 

N— ^ OH 

N-CH 2 CHCH 2 OH 
CH 2 CH 2 CH 2 OH 
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NHCH 2 CH 2 S0 3 H 



NHCH 2 CH 2 S0 3 H S 0 3 H 

>=* /=\ >=v N=< 

OH M N-^ OH 

N-CH 2 CH 2 CHCH 2 OH S °3 H N-eH 2 CH 2 CHCH 2 OH 

CH 2 CH 2 OH CH 2 CH 2 OH 



1-1 0 



NHCH 2 CH 2 S6 3 Na 



S0 3 Na 



N 



\ / — \ /— \ N "={ 



NHCH 2 CH 2 S0 3 Na 



H 3 C-N S0 3 Na 
CH 2 CH 2 CHCH 2 OH 



OH 



1-1 1 



H 3 C-N 



CH 2 CH 2 CHCH 2 OH 
OH 



NHCH 2 CH 2 S0 3 Na 



S0 3 Na 




NHCH 2 CH 2 S0 3 Na 



/ S0 3 Na 
NHCH 2 CH 2 OCH 2 CH 2 OH 



NHCH 2 CH 2 OCH 2 CH 2 OH 
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1-1 2 



NHCH 2 CH 2 S0 3 K^ S £K NHCH 2 CH 2 S0 3 K 

N^H 2 CH 2 OCH 2 CH 2 OC S H 0 ^H 2 OH " NHCH 2 CH 2 °CH 2 CH 2 OCH 2 CH 2 OH 



1-13 

NHCH 2 CH 2 S0 3 Na^ sOgNa ,NHCH 2 CH 2 S0 3 Na 

HN-(CH 2 CH 2 0) 4 H S0 3 Na " 4<iCH 2 CH 2 0) 4 H 



1-14 

N£H 2 CH 2 S0 3 N^ s^Na N HCH 2 CH 2 S0 3 Na 

Vn^ nh "^^ ch=ch "0- nh -<^ n 

/ S0 3 Na N ~\ 

N-{CH 2 CH 2 OCH 2 CH 2 OH) 2 NiCH 2 CH 2 OCH 2 CH 2 OH) 2 



1-1 5 



NHCH 2 CH 2 S0 3 Na_ SgNa NHCH 2 CH 2 S0 3 Na 

/ SO^Na N \ 

*HCH 2 CH 2 OCH 2 CH 2 OCH 2 CH 2 OH) 2 NiC^CHaOC^CHaOCHaCHjjOH)., 
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1-16 

NHCH 2 CH 2 S0 3 H SO3H NHCH 2 CH 2 S0 3 H 

y N ^ NH_< Q^ H ^ H -0- NH -{^ N 

H 3 C-N N SOgH N-CH 2 CH 2 OCH 2 CH 2 OH 

CH 2 CH 2 OCH 2 CH 2 OH H 3 G 

•4N(CH 3 ) 3 



1-1 7 



NHCH 2 CH 2 S0 3 Na S0 3 Na NHCH 2 CH 2 S0 3 Na 

/=\ >=\ N— / 



>-V /=\ )=\ N-=< 




' N CH 2 CH 2 OCH 2 CH 2 oS 3Na N-OH 2 CH 2 OCH 2 CH 2 OH 



OH 

OH 




1-18 



NHCH 2 CH 2 S0 3 Na S p 3 Na NHCH 2 CH 2 S0 3 Na 

>=\ /=\ >=\ N=< 



/ SO,Na \. 



SO,Na 

N-CH 2 CH 2 OCH 2 CH 2 OH N-CH 2 CH 2 OCH 2 CH 2 OH 

CH 2 CHCH 2 OH CH 2 CHCH 2 OH 
OH OH 
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1-1 9 



NHCH 2 CH 2 S0 3 Na S0 3 Na NHCH 2 CH 2 S0 3 Na 

/=V __/=\ /=\ .... M 



N />-NHH$^^H^H-^V-NH-(n N 
>-n J-? . \_y cH 2 OH 

HOCH 2 CH 2 -N CH 2 OH g^. Yj-CH^HCHCH.OH 

CH 2 CHCHCH 2 OH HOCH 2 CH/ 0 H 



OH 



1-20 



NHCH 2 CH 2 S0 3 Na S0 3 Na NHCH 2 CH 2 S0 3 Na 

H 7 C 3 -'— N SOaNa N-CH 2 CHCH 2 OH 

CH 2 CHCH 2 OH , c v ? 



CH 2 CH 2 OH 

1-21 



NHCH 2 CH 2 S0 3 Na S0 3 Na NHCH 2 CH 2 S0 3 Na 
/=\ /=< /=\ Nt=< 



NHCH 2 CH9HCHCHCH 2 OH S0 3 Na NHCH 2 CHCHCHCHCH 2 OH 



OHOHOHOH OHOHOHOH 
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1-22 



N^ 2 CH s S0 3 Na SO3N. NHCH.OH^Na 

' N 



H 3 C-nT OHOHOHOH S £T N ~< ?HOHOHOH 

CH 2 CHCHCHCHCH 2 OH 3 ^^H.CHCHCHCHCH.OH 

1-23 

N^H 2 CH 2 S0 3 Na S0 3 Na ^ NHCH 2 CH 2 S0 3 Na 

HOC^CH,-^ OHOHOHOH -CZ OHOHOHOH 

CH 2 CHCHCHCHCH 2 OH ^ HOCH.Ch/"^ 2 ™ 0 " 0 " 0 " 0 " 2 

1-24 

NHCH S CH S S0 3 K S 0 3 K «HCH 3 CH a SO s K 



H 5 C,-N OHOHOHOH JTZ N \ 



5 v, 2 - N OHOHOHOH so ~T N -\,_ OHOHOHOH 

CH 2 CHCHCHCHCH 2 OH 3 N-CH 2 CHCHCHCHCH 2 OH 

1-25 

NHCH 2 0H 2 SO 3 K S0 3 K NH0H 2 CH 2 SO 3 K 

y n ^ nh A> ch ^ h hQ>-nh-« ^ N 

N OHOHOHOH q £T °HOHOHOH 

/ CH 2 CHCHCHCHCH 2 OH 3 /-CH 2 CHCHCHCHCH 2 OH 

CH 2 CH 2 OCH 2 CH 2 OH HOCH 2 CH 2 OCH 2 Ch/ 
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1-26 
9 H 3 

NCH 2 CH 2 S0 3 Na c n Wa 9 H * 

>=rN 3 ■ _^ S ?f^ a NCH 2 CH 2 S0 3 Na 



H— N SONa N ^ 

CH 2 CHCH 2 OH N-CH 2 CHCH 2 OH 
OH H OH 

1-27 

N£CH 2 CH 2 S0 3 K s ^ N HCH 2 CH 2 S0 3 K 

H 3 CH\ICH 2 CHCH 2 OH SOoK N ^ 

OH NHCH 2 CHCH 2 OH 

OH 

1-28 

S ?f NHCH 2 CH 2 S0 3N a 

V^ NH ~M^ H=ch -\> NH -^5 

NHCH 2 9HCH 2 OH So.Na " Wh 2 CHCH 2 OH 



OH 



I- 29 
CH 3 

NCH 2 0H 2 SO 3 Na SOaNa 



9 H 3 



>=rN 3 „ S °i^ a NCH 2 CH 2 S0 3 Na 

* SO N ^ 

NHCH 2 CH 2 OCH 2 CH 2 OH 3 * NHCH 2 CH 2 OCH 2 GH 2 OH 
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1-30 
H 3 C 



NCH 2 CH 2 S0 3 Na 



H 3 C 



» 3 Na S0 3 Na 
-^-CH=OH-<Q-l 



NCH 2 CH 2 S0 3 Na 



H 3 C-N OHOHOHOH S0 3 Na 
CH 2 CHCHCHCHCH 2 OH 

1-31 

NHCH 2 CH 2 S0 3 K 



H,C 



N-CH 2 CHCHCHCHCH 2 OH 



O a K S0 3 K 
-h^-CH=CH-hQ>- 



NHCH 2 CH 2 S0 3 K 



NHCH 2 CHCH 2 OH S0 3 K 
OH 

1-32 



NHCH 2 CH 2 CHCH 2 OH 

6h 



NHCH 2 CH 2 Sb 3 Na 



S0 3 Na 



NHCH 2 CH 2 S0 3 Na 



N //-NH— (\ />— CH=CH— (v /)— NH— <\ N 

)P — N OHOHOHOH 
NHCH 2 CHCH 2 OH S0 3 Na N-CH 2 CHCHCHCHCH 2 OH 
OH 



H,C 



1-3 3 



NHCH 2 CH 2 S0 3 Na 
>= N v 



CH, 



S0 3 Na 




NCH 2 CH 2 S0 3 Na 



NHCH 2 CH 2 OCH 2 CH 2 OH~ 



N-CH 2 CHCH 2 OH 
H 3 C' OH 
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When the alkylene group for L 1 or L 2 of the formula 
(1) has a hydroxyl or hydroxyalkyl substituent and con- 
tains in its structure two or more asymmetric carbon 
atoms to which the substituent is attached, there are a 
plurality of stereoisomers having the same formula. Any 
of the isomers can be employed singly or in combination. 

The 4,4 ' -bis (1, 3 , 5-triazinylamino) stilbene-2 , 2 * - 
disulfonic acid derivative of the formula (1) can be 
prepared by referring to the descriptions of Journal of 
Society of Organic Synthetic Chemistry, vol. 17, page 528 
(1959) [written by Hirotsugu Matsui] and Japanese Patent 
No. 2,618,748. 

In more detail, the compound of the formula (1) can 
be prepared by the steps of reacting a diaminostilbene 
derivative with cyanuric chloride, reacting the resulting 
4,4 1 -bistriazinylaminostilbene derivative with taurine, 
and finally reacting the resulting product with hydroxy- 
alkylamine. Otherwise, a process starting from a di- 
alkylaminostilbene derivative can be adopted. 

The reaction can be performed in a solvent such as 
water or an organic solvent (e.g., alcohol, ketone, ether 
or amide) . Water and water-miscible organic solvents 
are preferred. The reaction solvent can be a mixture of 
appropriate solvents. Preferred is an aqueous acetone 
solvent. Generally, a base is employed in the reaction. 
Examples of the bases include organic bases such as tri- 
ethylamine, pyridine, and 1, 8-diazabicyclo [5,4, 0] -7- 
undecene, and inorganic bases such as sodium hydroxide, 
potassium hydroxide, sodium carbonate, potassium carbon- 
ate, sodium hydrogen carbonate, and sodium hydride. The 
inorganic bases such as sodium hydroxide, potassium hy- 
droxide, sodium carbonate and potassium carbonate are 
preferably employed. The reaction is generally performed 
at a temperature in the range of -20C° to 120C°, prefera- 
bly -10C° to 90C°. In more detail, the reaction in the 
first step is preferably performed at a temperature of 
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-10C° to 10C°; the reaction in the second step is prefera- 
bly performed at a temperature of 0C° to 40C°; and the 
reaction in the third is preferably performed at a tem- 
perature of 50C° to 90C°. 

The present invention is further described by the 
following non- restricting examples. 

[Example 1] 

The aforementioned compound (1-1) of the invention 
was prepared according to the following scheme: 
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1) Preparation of Compound 3 

In a three-necked flask were placed 103.5 g of Com- 
pound 1 and 680 mL of acetone. The content was chilled 
to -5°C by placing the flask in an ice-acetone bath. To 
the chilled content was dropwise added under stirring an 
aqueous solution of 101.9 g of Compound 2 and 58.3 g of 
sodium carbonate in 960 mL of water for a period of one 
hour. The temperature of the flask content increased to 
-1°C. After the dropwise addition was complete, the ice- 
acetone bath was removed, and the flask content was fur- 
ther stirred for one hour. The precipitated crystalline 
product was collected on filter by suction, to obtain the 
desired Compound 3. Thus obtained product was submitted 
to the next step without drying and purifying. 

2) Preparation of Compound 4 

In a three -necked flask were placed the Compound 3 
obtained above and 1.9 L of water. The content was 
stirred on a water bath, and to the stirred content was 
added 68.8 g of taurine. Further, an aqueous solution of 
58.3 g of sodium carbonate in 275 mL of water was drop- 
wise added for a period of one hour under stirring. 
After the dropwise addition was complete, the water bath 
was removed and the stirring was continued for 3 hours. 
To the stirred content was added 550 g of sodium chlo- 
ride, and the stirred is continued for one hour. The 
precipitated crystalline product was collected on filter 
by suction, to obtain the desired Compound 4. Thus ob- 
tained product was submitted to the next step without 
drying and purifying. 

3) Preparation of the compound (1-1) 

In a three -necked flask were placed the Compound 4 
obtained above and 825 mL of water. The content was 
stirred at room temperature, and to the stirred content 
was dropwise added 125.3 g of Compound 5 at room tempera- 
ture, while the stirring was continued. After the drop- 
wise addition was complete, the content was stirred at an 
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inner temperature of 85°C for 3 hours. The reaction mix- 
ture was concentrated in a rotary evaporator. When the 
residual content reduced to approximately 800 mL, a crys- 
talline product precipitated and the concentration proce- 
dure was stopped. The content was then stirred with 
chilling with ice, and the precipitated crystalline prod- 
uct was collected on filter by suction. To thus obtained 
crystalline product was added 1.5 L of methanol, and the 
resulting mixture was stirred for one, hour under reflux. 
The reaction mixture was cooled to room temperature , and 
subjected to filtration using suction, to obtain 206.0 g 
(yield: 72%) of the desired Compound (1-1) . 
^(HsO) = 346.3 nm (e = 4.83 x 10 4 ) 

The obtained product of Compound (1-1) had a purity 
of 96.0% (determined by liquid chromatography) . 

The liquid chromatography was carried out under the 
following conditions: 

Column: TSK-gel ODS-80 (available from Toso Co., 
Ltd.) 

Eluent s : 

Eluent A (20 mL of PIC A reagent, available 
from Waters Corp . , was added to 1 L of 
water) 

Eluent B (20 mL of PIC A reagent was added to a 
mixture of 800 mL of methanol and 200 mL 
of water) 

Eluent A/Eluent B = 50/50 (0 min.) - 

0/100 (35 min.) 

Detecting wavelength: 346 nm 
The purity was determined from a peak area of the chro- 
matographic chart. 

[Example 2] 

The aforementioned compound (1-4) of the invention 
was prepared according to the following scheme: 
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In a three -necked flask were placed Compound 4 which 
had been prepared in the same manner as in Example 1 
(i.e., same scale and same synthetic process) and 825 mL 
of water. The content was stirred at room temperature, 
and to the stirred content was dropwise added 144.6 g of 
Compound 6 at room temperature for 10 minutes, while the 
stirring was continued. After the dropwise addition was 
complete, the content was stirred at an inner temperature 
of 85°C for 3 hours. The reaction mixture was concentrat- 
ed in a rotary evaporator. When the residual content 
reduced to approximately 900 mL, a crystalline product 
precipitated and the concentration procedure was stopped. 
The content was then stirred with chilling with ice, and 
the precipitated crystalline product was collected on 
filter by suction. To thus obtained crystalline product 
was added 1.5 L of methanol, and the resulting mixture 
was stirred for one hour under reflux with heating. The 
reaction mixture was cooled to room temperature, and 
subjected to filtration using suction, to obtain 216.5 g 
(yield: 78%) of the desired Compound (1-4) . 

^rrax(H 2 0) = 346.5 nm (e = 4.77 x 10 4 ) 

The obtained product of Compound (1-4) had a purity 
of 94.4% (determined by liquid chromatography which was 
performed in the same manner as in Example 1) . 

[Example 3] 

The aforementioned compound (I- 11) of the invention 
was prepared according to the following scheme: 
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In a three -necked flask were placed Conpound 4 which 
had been prepared in the same manner as in Example 1 

(i.e., same scale and same synthetic process) and 825* mL 
of water. The content was stirred at room temperature, 
and to the stirred content was dropwise added 144.4 g of 
Compound 7 at room temperature for 10 minutes, while the 
stirring was continued. After the dropwise addition was 
complete, the content was stirred at an inner temperature 
of 85°C for 3 hours. The reaction mixture was concentrat- 
ed in a rotary evaporator. When the residual content 
reduced to approximately 800 mL, a crystalline product 
precipitated and the concentration procedure was stopped. 
The content was then stirred with chilling with ice, and 
the precipitated crystalline product was collected on 
filter by suction. To thus obtained crystalline product 
was added 1.5 L of methanol, and the resulting mixture 
was stirred for one hour under reflux with heating. The 
reaction mixture was cooled to room temperature, and 
subjected to filtration using suction, to obtain 249.7 g 

(yield: 85%) of the desired Compound (1-11) . 
^(HaO) = 354.5 rim (e = 4.92 x 10 4 ) 

The obtained product of Compound (I- 11) had a purity 
of 97.3% (determined by liquid chromatography which was 
performed in the same manner as in Example 1) . 

[Example 4] 

The aforementioned conpound (1-22) of the invention 
was prepared according to the following scheme: 
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In a three -necked flask were placed Compound 4 which 
had been prepared in the same manner as in Example 1 
(i.e., same scale and same synthetic process) and 825 mL. 
of water. The content was stirred at room temperature, 
and to the stirred content was dropwise added 268.5 g of 
Compound 8 at room temperature for 10 minutes, while the 
stirring was continued. After the dropwise addition was - 
complete, the content was stirred at an inner temperature 
of 85°C for 3 hours. The reaction mixture was concentrat- 
ed in a rotary evaporator. When the residual content 
reduced to approximately 900 mL, a crystalline product 
precipitated and the concentration procedure was stopped. 
The content was then stirred with chilling with ice, and 
the precipitated crystalline product was collected on 
filter by suction. To thus obtained crystalline product 
was added 1.5 L of methanol, and the resulting mixture 
was stirred for one hour under reflux with heating. The 
reaction mixture was cooled to room temperature, and 
subjected to filtration using suction, to obtain 302.9 g 
(yield: 88%) of the desired Compound (1-22). 

^^(HsO) = 348.6 nm (c = 4.36 x 10 4 ) 

The obtained product of Compound (1-22) had a purity 
of 96.1% (determined by liquid chromatography which was 
performed in the same manner as in Example 1) . 

[Examples 5 and 6] 

The aforementioned Compound (1-2) and compound (I- 
12) were prepared in manner similar to those described in 
Examples 1 to 4 . . ... 

[Example 7] 

Compounds 1-1, 1-2, 1-4, 1-11, 1-12, and 1-22 ob- 
tained above, and the Comparison Compounds a, b, c and d 
were subjected to evaluation, of solubility in water. 

Water (100 mL) was added to 20 g of each sample, and 
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the mixture was placed on a warm bath (at 40°C) ,. and 
stirred using a magnetic stirrer, so that the added sam- 
ple was dissolved in the warm water. Then, the obtained 
aqueous solution was placed on an ice bath under stir- 
ring. 

The conditions of the aqueous mixture in the dis- 
solving procedure and the aqueous solution on the ice 
bath were observed for evaluating solubility in water at 
40°C and 0°C. The results are seen in the following Ta- 
ble. 
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NHCH 2 CH 2 S03Na S0 3 Na NHCH 2 CH 2 S0 3 Na 

N^>-NH-^_^CH=CH -\_/-NHH[^N 
NHCH 2 CH 2 CH 2 OH SQ 3 Na NHCH 2 CH 2 CH 2 OH 



Comparison compound a 



NHCH 2 CH 2 S0 3 Na S0 3 Na NHCH 2 CH 2 S0 3 Na 

/ S0 3 Na NHGH 2 C(CH 3 ) 2 CH 2 OH 

NHCH 2 C(CH 3 ) 2 CH 2 OH 

Comparison compound b 



NHCH 2 CH 2 S0 3 Na 



NHCH 2 CH 2 S0 3 Na S0 3 Na 

>=V _y=v >=\ / N =< 

NHCH 2 CH(OH)CH 3 S0 3 Na NHCH 2 CH(OH)CH 3 



Comparison compound c 
described in DE 1946316 



NHCH 2 CH 2 S0 3 Na Sp 3 Na NHCH 2 CH 2 S0 3 Na 

>=\ /=\ >==\ 

N /)— NH— \\ /)— CH=CH— (\ //— NH— (\ N 

NHCH(CH 3 )CH 2 OH S0 3 Na NHCH(CH 3 )CH 2 OH 



Comparison compound d 

described in Japanese Patent Application No. 6-332127 
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[ Example 8] 

In 1 mL of water was dissolved 10 mg of each of Com- 
pounds 1-1, 1-2, 1-3, 1-4, 1-5, 1-11, 1-12, 1-13, 1-14, 
1-21, and 1-22. The aqueous solution was diluted with 
methanol to give 5 mL of an aqueous methanol solution. 

The resulting aqueous methanol solution was applied 
on to a filter paper sheet, and the paper sheet was 
dried. Thus treated filter paper sheet was irradiated 
with a UV light (X = 254 ran) . All paper sheets emitted 
blue fluorescence . 



